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Burning in the Flint Hills
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Outline

Flint Hills



Ozone and Particulate Matter (PM)



Kansas Smoke Management Plan



Background on Satellite Imagery Use



Current Research
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Flint Hills

Burned annually



Conservation purposes



Ranching practices
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Ozone and Particulate Matter

Main pollutant concern associated with burning (Soja et al., 2009; Wise, 2008)



Dangerous to health (Lippmann, 1993; Mohler and Goodin, 2012; Seaton et al., 1995; Soja et al., 2009; Wise, 2008)



Burning can lead to violations of the National Ambient Air Quality Standard (NAAQS) for these pollutants (Soja et al., 2009)
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Particulate Matter



Can cause respiratory and cardiovascular disease (Seaton et al., 1995)



Associated with visibility problems (Wise, 2008)
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Ozone



Can cause respiratory disease, such as asthma (Lippmann, 1993)



Most concerned with in the Flint Hills area
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Smoke Plume from Flint Hills
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Kansas Smoke Management Plan

Protect human health

Limit downwind impacts from burning



Protect the tallgrass prairie ecology and ranching practices

Burning helps to prevent woody encroachment

Burning considered good ranching practice
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Kansas Smoke Management Plan

Ideal meteorological conditions

Safe wind direction

Wind speeds between 8-20 mph

Mixing heights at 1800 ft or higher

Between 10 AM – 6 PM

Slightly cloudy conditions

Higher temperatures
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Kansas Smoke Management Plan

Further research needed



Best agricultural practices



Quantifying emissions



Remote Sensing
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KDHE Satellite Use

Satellite imagery used to identify burned areas by analyzing surface reflectance



MODIS satellite data:

Band 1 and Band 2

250 m resolution

These bands at this resolution were found to be the most accurate for identifying burned areas in the tallgrass prairie (Mohler and Goodin, 2012)
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KDHE Satellite Use

Masked layer 

Eliminates areas that should not burn



Classification methods

Training data selection

Decision Tree Rule

Based on reflectance values of burned and unburned areas
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2012 Burn Season Research
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Konza Prairie
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Plot 1D
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Spring Burns and 2B













18





GPS Results
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Goals for Current Research

Determine how accurate the classification methods are that KDHE is using

Provide ability to determine the amount of area burned from satellite imagery

Create opportunity to better the Smoke Management Plan

Counties allowed to burn and how much

Help identify the amount of emissions resulting from the burning
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Limitations

Not much burning this year



Cooperation from land owners



Clouds can prevent satellite imagery from capturing burned areas
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Konza Prairie Burn Program

Different plots are burned at different intervals

1 year

2 year

20 year

Spring

Summer

Winter
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1 Year Burn, Bison Pasture
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20 Year Burn, Bison Pasture
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20 Year Burn
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Questions
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